To assess the effect of video and pamphlet interventions on patient prostate cancer (CaP) screening knowledge, decision-making participation, preferences, and behaviors. DESIGN: Randomized, controlled trial.
T he significant impact of prostate cancer (CaP) on morbidity and mortality in this country 1 certainly warrants a search for effective early detection and treatment strategies. However, evidence is inconclusive about whether mass CaP screening and early treatment for CaP can reduce mortality. Hence, few professional organizations endorse mass CaP screening and most recommend providers inform their patients about the risks and benefits of CaP screening and involve them in CaP-testing decisions. [2] [3] [4] [5] Previously evaluated interventions to facilitate such informed CaP screening decisions include a video, [6] [7] [8] [9] patient group discussions, 7 brief scripts read to patients during clinic visits, 10 and informational pamphlets distributed at study visits 11 or through the mail. 12 The studies evaluating these strategies suggest that some of them increase patient CaP screening knowledge [6] [7] [8] [9] 11, 12 and participation in decision making, 13 and may decrease interest in prostate-specific antigen (PSA) testing [6] [7] [8] [9] 12 and active CaP treatment. 7, 9, 10, 12 With the exception of the group discussion and video, 7 however, none of the above strategies have been directly compared. Due to cost concerns, it is important to know whether the more resource-intensive interventions also have greater impact. The mailed pamphlet approach is an attractive strategy because it can be broadly implemented at low cost, but it is not clear whether this low-intensity intervention is as effective as more intensive strategies. A comparative evaluation of the less resource-intensive pamphlet approach with one or more of the more resourceintensive interventions could provide valuable information for programs searching for efficient and effective approaches to promoting informed CaP screening decisions. The video is a logical comparison because its efficacy has been established, but its effectiveness in clinical practice has not yet been thoroughly explored. JGIM
The primary objective of this study was to assess the relative effectiveness of the video and a mailed pamphlet intervention for increasing patient CaP screening knowledge and decision-making participation. We also examined the impact of the interventions on screening preferences and testing rates.
METHODS Assignment
Population and Setting. The sample was drawn from male veterans age 50 and older who had no CaP, and scheduled primary care appointments at one of four Veterans Affairs ( VA) medical facilities in the Midwest between April and June 2001.
Design. The study design was a randomized, controlled trial and the unit of randomization was the patient. Using a computer-generated algorithm, 1,152 eligible veterans, stratified by age (50 to 69, 70+), PSA in the past year (yes, no), and facility, were randomly assigned to 1) pamphlet, 2) video, or 3) usual care (control) (see Fig. 1 ). Two weeks prior to their primary care appointments (referred to hereafter as the "target appointment"), pamphlet subjects were mailed an educational pamphlet developed by the study team, and video subjects were mailed the educational video evaluated in previous studies. Approximately 1 week after their target appointment, all subjects were asked to complete a phone survey to assess knowledge, preferences, and decision-making participation. A total of 42 of the 1,152 participants were excluded from the analysis because they were found to be deceased (n = 8), female (n = 5), or diagnosed with CaP (n = 29). A total of 893 (80%) of the remaining 1,110 participants completed the survey and were included in the analysis. VA utilization databases were used to assess PSA testing rates 2 weeks and 1 year posttarget appointment. The study protocol was reviewed and approved by the Institutional Review Board at the four participating facilities and the University of Minnesota.
Conceptual Model
The study analysis plan was informed primarily by social cognitive theory, 14 which posits a reciprocal determination between cognitive processes (e.g., knowledge and attitudes), environmental factors (e.g., provider recommendation), and behavior, and assumes that patient characteristics such as demographics and health status can affect behavior through their influence on cognitive and environmental processes. The study interventions are designed primarily to enhance patient knowledge. Hence, education, personal history of prostate or urologic problems, family history of CaP, prior PSA testing, and morbid conditions are included as independent measures in this study because they may mediate the effect of the interventions, either through positive correlations with knowledge (as we suspected might be the case for education, personal history, family history, and prior PSA), or negative impacts on how thoroughly patients examine the materials (as we suspected would be the case for comorbidities, personal history, and prior PSA).
Protocol
Interventions. Controls subjects received usual care. Both interventions were mailed 1 week prior to the target appointment and contain the same factual content assessed in our knowledge measures, but use different approaches to presenting information. The pamphlet, written at the 6th grade level, was designed to provide a balanced representation of the potential risks and benefits of screening. It starts with a definition of the PSA and why not all doctors are recommending it. It defines the prostate and CaP and how CaP is different from the common but less serious condition, benign prostatic hypertrophy (BPH), which causes similar symptoms. It then summarizes the accuracy of the PSA and the unknown efficacy of CaP treatments. Space is provided on the back to write down questions to discuss with a health care provider. The point that there is a decision to make and that the patient should play an active role in it is emphasized throughout. Additional details about the pamphlet development and content are available elsewhere. 15 The estimated cost of the pamphlet is less than $2 per intervention.
The FIMDM video was designed to enable 100% comprehension at the 10th grade level, and, like the pamphlet, seeks to provide a balanced representation of the risks and benefits of screening. 9 It begins with a summary of the risks and benefits of screening. Then two physicians (an internist and urologist) discuss their differing opinions about the value of the PSA test. Next, a patient with early CaP talks about why he decided not to undergo active treatment and how he feels about screening. It finishes by encouraging the patient to consider which CaP screening outcomes would most influence their decision to be screened, and to discuss their preferences with their doctor. The cost of the video intervention was approximately $37.00 per patient. However, we were able to obtain the videos at cost for research purposes. The usual cost of the videos is $250 apiece. The actual cost per intervention in practice would depend on how many videos were purchased and whether they were returned after viewing. Roughly 90% of the patients in our study returned the videos as requested in preaddressed, postage-paid envelopes.
Data Collection and Measures. Patient knowledge, preferences, and decision-making outcomes were assessed approximately 1 week post-target appointment by phone. Additional patient characteristics and utilization measures were collected from VA outpatient databases. The primary outcome measure for the study was CaP screening knowledge, as assessed from a previously validated 10-item index. The index score is calculated as the summative number of correct responses to 10 knowledge questions. "Don't know" responses are treated as incorrect. Index scores range from 0 to 10. Additional details about how the index was developed and its psychometric properties are available elsewhere. Responses to four individual knowledge questions on CaP natural history, treatment efficacy, PSA accuracy, and expert disagreement about PSA efficacy that did not exhibit high enough correlations with other knowledge items to be included in the final index were also examined because they have been used in prior studies.
Patient participation in CaP screening decision making was assessed by a single question about whether CaP screening was discussed at their last clinic visit.
Screening preference was assessed from a single yes/no question regarding whether the patient thought they would have a PSA test in the next year.
PSA testing rates were assessed at 2 weeks and 1 year post-target appointment using current procedural terminology codes stored in VA outpatient records. We chose a 2-week interval for the first measure assuming that, for those patients who at the time of the intervention had not received a PSA test in the past year, any decision to be screened in response to the intervention would likely be ordered at the target appointment. We chose a year interval for the second measure because, for those patients who had received a PSA test in the past year at the time of intervention, up to 12 months would need to pass before they would be eligible to have another test. Because some subjects may obtain tests outside the VA, these measures may underestimate screening.
Intervention exposure was assessed from two questions. The first question asked whether the respondent recalled receiving any educational materials about CaP in the mail recently. Those who said "yes" to this question were then asked if they had a chance to look at the materials.
Additional measures collected in the survey and used as explanatory variables included prior PSA testing, prior abnormal PSA, family history of CaP, prostate problems, the American Urological Association's Urological Symptom Index, 17 and demographics (age, race/ethnicity, marital status, education). Explanatory measures collected from VA outpatient databases included comorbidities (CHD, CHF, COPD, diabetes, asthma, substance abuse, depression) and medications that are used to treat or may cause urinary symptoms (alpha blockers, diuretics).
Analysis. Unadjusted analyses of variance and logistic regression were used to examine the effects of the interventions on outcome measures. To increase the precision and power for estimating effects, we regressed each outcome on study group and the additional measures in Table 2 . We used standard linear regression analysis to model the expected knowledge index scale score as a function of study group and the other measures in Table 2 . The validity of the standard F-tests and inferential methods used to investigate the intervention effects were checked by comparing the results with those obtained from a bootstrap regression analysis, which yielded consistent results.
Logistic regression models were used to examine responses to the four survey questions on CaP natural history, treatment efficacy, PSA accuracy, and expert disagreement about PSA efficacy, as well as whether PSA testing was discussed with the provider and screening preferences and behavior. To more fully understand the estimated intervention effects, we estimated the modelpredicted probability of response for the participant under each intervention condition. These estimated probabilities were then averaged across the entire population to obtain model-estimated, adjusted, average probabilities of response for each of the three interventions.
A final set of analyses estimated the proportion of each intervention group that looked at the materials and then examined the impact of the interventions among those who viewed the materials. These analyses used propensity scores 18 to balance groups by the characteristics in Table 1 .
This procedure first involved conducting a logistic regression analysis within each intervention group to model the odds of viewing the intervention, as a function of the characteristics in Table 1 . The estimated regression functions were then used to calculate the probability of viewing each of the interventions for each member of the study population, had they been sent the intervention. These probabilities were grouped into quartiles and added as a covariate to modifications of the analyses described above where the intervention measure categorized participants as having viewed the video, the pamphlet, or neither intervention.
Masking and Disclosures
All mailings were implemented by the study coordinator. The coordinator did not have direct contact with subjects and providers were blinded to the fact that their patients were participating in a trial. Follow-up interviewers were blinded from intervention assignment, but the statisticians conducting the analyses were not. All authors were involved in the development of the pamphlet but none were involved in the development of the video. Table 1 suggest that our randomization procedures were successful at balancing study groups.
RESULTS

Sample Characteristics
CaP Screening Knowledge Index
Video and pamphlet subjects scored moderately higher than the control group on the knowledge index. The adjusted mean scores were 7.4 for video subjects, 7.3 for pamphlet subjects, and 6.9 for controls. The improvement over the control group for the video intervention was statistically significant in both the unadjusted and adjusted analyses. The improvement over the control group for the pamphlet intervention was only significant in the adjusted analyses. Table 2 presents the unadjusted proportions of correct responses to each individual question included in the knowledge index, by treatment group. While the treatment groups were more likely than controls to answer most questions in the knowledge index correctly, the differences across groups are small and insignificant for all but two items. Table 3 displays the results for treatment group differences on the four knowledge items not included in the index but examined in previous studies. 9, 12 There were no significant differences across groups on the proportion correctly answering the question on the predictive value of the PSA. Pamphlet and video subjects were significantly more likely than control subjects, however, to correctly answer the questions on CaP natural history, treatment efficacy, and expert disagreement about the value of the PSA test.
Other CaP Screening Knowledge Items
The difference between video and pamphlet estimates for the expert disagreement question is statistically significant (P = .009). There were no other significant differences between pamphlet and video subjects with respect to these questions.
CaP Screening Discussion, Preferences, and Behavior Measures Table 4 displays the results for study group differences on screening discussion, preferences, and testing rates. The difference between pamphlet and control subjects on the measure regarding whether screening was discussed with the provider is statistically significant but the difference between video and control subjects is not. Subjects in both intervention groups were significantly less likely than control subjects to indicate they intended to have a PSA test in the next year. The proportion of video, pamphlet, and control subjects receiving a PSA did not differ significantly across groups at either 2 weeks or 1 year posttarget appointment.
Adjustments for Incomplete Intervention Exposure
Only 56% of video subjects (n = 168) and 50% of pamphlet subjects (n = 142) reported looking at the intervention materials mailed them. Table 5 provides results for all outcomes derived from analyses that limited the intervention groups to those who looked at the intervention materials (and combined those who did not with controls). These analyses provide information on the extent to which the modest intervention effects observed in the intent to treat analyses are due to the fact that many of the subjects randomized to the two interventions never looked at the materials. The intervention effects do increase for most outcomes after adjusting for exposure (most notably for the knowledge index, knowledge of PSA accuracy for video subjects, and screening discussion). However, for some outcomes (e.g., PSA intentions and behavior) the exposure adjustment produces minimal increase or even a decrease in effects.
DISCUSSION
This study provides the first direct comparison of a low-intensity pamphlet intervention with the widely evaluated FIMDM video for promoting informed CaP screening decisions. There were notable differences between the intervention groups on two measures: the knowledge item assessing expert disagreement about the PSA test, and whether screening was discussed with the provider. The difference on the knowledge measure is likely due to differences in how this point was made in the two materials. In the pamphlet, this point was made by stating that not all experts recommend the PSA test and why. In the video, this point was made more obviously (by interviewing two doctors expressing differing opinions about the PSA). The differences in screening discussion may be related to the fact that the pamphlet is a more portable decision tool, includes space for writing down questions (which may prompt patients to bring the pamphlet to appointments), and may have served as a visual reminder to discuss screening. Because the intervention content was not identical for the two interventions, we are not able to assess whether the differences in effects are due to differences in intervention mode (video vs pamphlet) or content. Confirming assertions made elsewhere that knowledge building in the complex area of CaP screening is particularly challenging, 19 the effects of both interventions on overall knowledge were small. This was largely because study group differences in the proportion of correct responses to knowledge index items, though in the expected direction, were significant for only two items. Differences were much more pronounced for the knowledge questions not included in the index. This variation in effects by knowledge items could reflect variation in the complexity of the information conveyed, effectiveness of the materials at conveying the information, salience of the information to patients in considering whether or not to be screened, and/or measure quality. All of the knowledge measures used in this analysis have been previously assessed for validity and reliability. 16 However, additional research elucidating the relative impact of each of these factors on knowledge outcomes could help guide further development of shared decisionmaking interventions in both CaP screening and other areas.
The modest increases in knowledge observed in this study were accompanied by significant differences in screening preferences and self-reported decision-making participation. Relative to controls, subjects in both interventions were more likely to discuss screening with providers and less likely to want to be screened. Because decision-making literature suggests that even modest increases in knowledge can be meaningful if they coincide with changes in patient preferences, increased decisionmaking participation and satisfaction, or enhanced alignment of decisions with patient values and preferences, these changes in knowledge may not be trivial. Our conclusions regarding patient participation in decision making are limited by the fact that we used only a single question to tap this important dimension of the shared decisionmaking process. Additional research examining the impact of these interventions on more detailed measures of patient participation is needed to more fully understand the impact of interventions on this dimension.
Neither of the interventions had a significant impact on PSA testing. One prior study on a VA population also found no significant PSA-testing differences between controls and subjects receiving a mailed pamphlet after a full year follow-up, 12 but two previous studies found significantly lower testing rates within 2 weeks of intervention among subjects receiving the FIMDM video, relative to controls. 7, 9 The lack of association at 2 weeks in our study may be explained by the fact that at least half of the men in this study received a PSA in the year prior to the intervention and hence were not yet eligible for rescreening. However, this cannot explain the continued lack of association at 1 year. Because the interventions were not designed to promote or discourage CaP screening per se, this lack of effect on screening behavior should not be interpreted as a failure of the interventions. Indeed, it is possible that the interventions had a profound effect on screening, increasing screening for some and decreasing it for others, resulting in no differences overall. Furthermore, some tests may have been ordered without patient knowledge. Additionally, due to the undoubtedly influential role of provider recommendations in CaP screening decisions, only interventions geared at both patients and providers are likely to have a marked influence CaP screening behavior. The effects on knowledge and other outcome measures observed in this study are less pronounced than observed in previous video evaluations. Wilt and colleagues 12 also observed more modest effects in their evaluation of a similar pamphlet intervention, but could not confirm whether the differences between their results and those from prior studies were due to the intervention, population examined, or methodology. We used the same video intervention evaluated in previous studies and employed similar measures. However, in most previous studies of the video, the study sample was restricted to individuals who agreed to watch the video in clinic, and opportunities for group discussion were provided. Hence, exposure to and salience of the intervention was likely higher in these prior efficacy studies relative to our effectiveness study, in which exposure to the materials was voluntary, variable across the study sample, and reached only about 50% for both intervention groups. However, our additional analyses redefining treatment groups according to exposure suggest that the modest effects observed in our trial cannot be attributed to incomplete intervention exposure alone. In the prior video studies, patients were informed that they would be questioned about the materials and were interviewed immediately after the intervention. In the current study and the previous evaluations of mailed pamphlets, however, subjects were not informed that they would be questioned and the interval between intervention and questioning averaged 2 weeks. Because the knowledge gained from these interventions likely declines over time, these differences in data collection protocols may also contribute to the differences in effect sizes.
CONCLUSIONS
The results from this study suggest that both interventions evaluated modestly enhance patient CaP screening knowledge and self-reported participation in decision making, and decrease interest in screening relative to controls. While the impact on specific outcomes varied somewhat between the two interventions, they are generally comparable in effectiveness. Given comparable impact, the lower-cost pamphlet is an attractive option for busy clinic settings with limited resources. Additional research is needed to assess the impact of these interventions on patient-provider interactions and the shared decisionmaking process. 
